WHAT IS CLAIMED IS: 

1 . A method of labeling a molecule exposed on a luminal surface of a perfusible 
space zn stfw or in vivo comprising the following steps: 

(a) providing a cell membrane impermeable reagent comprising three 
domains / 

(i) a first domain comprising a chemical moiety capable of 
covalently and non-specificaUy binding to a molecule exposed on the luminal surface 
of a cell lining a perfusibleyspace in situ or in vivo, 

(ii) a second domain comprising a labeling domain, and 

(iii) ar third domain situated between the first and second domains 
linking the first domain to the second domain by a cleavable chemical moiety, 
wherein the cleavaMe chemical moiety will not cleave under in vivo conditions; and 

(b) administering the membrane impermeable reagent into the perfusible 
space in an intact organ^r an intact animal to react the cell membrane impermeable reagent 
with the molecule exp/essed on the luminal surface of the cell lining the perfusible space to 
label a lumen-exposeiu molecule. 

2. The method of claim 1, wherein the lumen-exposed molecule is an organ-specific 
or a tissue-specific molecule. 

3. The method of claim 1 , wherein the perfusible space is a lumen of a vascular 
vessel and the cell lining the space is an endothelial cell. 

4. The method of claim 3, wherein the vascular vessel is an artery, an arteriole, a 
vein, or a capillary. 

5. The method of claim 1, wherein the perfusible space is a lumen of a cerebral 
spinal fluid (CSF) space. 



6. The method of claim 1 , 
vessel and the cell lining the space 



wherein the perfusible space is a lumen of a lymphatic 

is an endothelial cell. 
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7. The method of claim 1, wherein the perfusible space is a lumen of an endocrine or 
exocrine duct or pore. 

5 8. The method of claim 1, wherein the cell lining the perfusible space is an epithelial 

cell. 

9. The method of claim 1, wherein the organ is, or the tissue is derived from, a heart, 
a lung, a brain, a liver, a kidney, an endocrine gland, skin, a reproductive organ, a digestive 
1 0 tract organ, or an eye. 



of claim 1, wherein the labeling domain of the reagent comprises 




15 1 / The method of claim 1 , wherein the labeling domain of the reagent is a 

polypeptide, a nucleic acid, a peptide nucleic acid (PNA), a fluorescent molecule, a 
colonmetric agent, a radionuclid^arliaturally occurring or a synthetic organic molecule or a 
chelate. 

20 ^2 . The method o^6laim 11, wherein the polypeptide comprises a polyhistidine. 

13. The method of claim 1, wherein the cleavable chemical moiety comprises a 
disulfide group. 

25 14. The method of claim 1, wherein the cleavable chemical moiety comprises a 

periodate-cleavable glycol, a dithionite-cleavable diazobond, a hydroxylamine-cleavable 
ester or a base-labile sulfone. 

1 5 . The method df $X&vp( 1 , wherein the cell membrane impermeable reagent further 
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1 6. The method of claim 1 , wherein administering the cell membrane impermeable 
reagent into the perfusible space of the intact organ or tissue or the intact animal comprises 
administration of a buffered, aqueous solution comprising the cell membrane impermeable 
reagent. 

5 

17. The method of claim 1, wherein the molecule exposed on the luminal surface of 
the perfusible space and labeled by the cell membrane impermeable reagent is a polypeptide. 

18. The method of claim 1, wherein the molecule exposed on the luminal surface of 
10 the perfusible space and labeled by the cell membrane impermeable reagent is a lipid or a 

carbohydrate. 

19. A method of isolating a molecule that is exposed on a luminal surface of a > 
perfusible space comprising the following steps: 

2f.15 (a) providing a cell membrane impermeable reagent comj^mg three 

%4 domains 

if 

31 (i) a first domain comprising a chej»i€al moiety capable of covalently 

^ and non-specifically binding to a moleculp>e3cpressed on the luminal surface of a cell 

yj lining a perfusible space in situoj^irfvivo, 

~ 20 (ii) a secpad'domain comprising a binding domain; 

O (b) administering the cell membrane impermeable reagent into the perfusible 

space in an intacJxJrgan or an intact animal to react the cell membrane impermeable reagent 
with a mol^ule expressed on the luminal surface of the cell lining the perfusible space; and 
(c) isolating the reagent-reacted molecule. 

25 

20. The method of claim 19, wherein the lumen-exposed molecule is an organ- 
specific or a tissue-specific molecule. 

yJ^}^^ 2 1 . The method of claim 20 further comprising the step of comparing the reagent- 
30 reacted molecules from different oreans or tissues to identify an organ-specific or tissue- 



O 
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specific molecule, wherein the organ-specific or tissue-specific molecule is exposed on the 
luminal surface of the perfusible space of only one of the compared organs or tissues. 

22. The method of claim 19, wherein the perfusible space is a lumen of a vascular 
5 vessel and the cell lining the space is an endothelial cell. 

23. The method of claim 22, wherein the vascular vessel is an artery, an arteriole, a 
vein, or a capillary. 

10 24. The method of claim 19, wherein the perfusible space is a lumen of a cerebral 

spinal fluid (CSF) space. 

Q 25. The method of claim 19, wherein the perfusible space is a lumen of a lymphatic 




vessel and the cell lining the space is an endothelial cell. 



26. The method of claim 19, wherein the perfusible space is a lumen of an endocrine 
or exocrine duct or pore. 
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28. The method of claim 19, wherein the organ is, or the tissue is derived from, a 
heart, a lung, a brain, a liver, a kidney, an endocrine gland, skin, a reproductive organ, a 
digestive tract organ, or an eye. 



epithelial cell. 



27. The method of claim 19, wherein the cell lining the perfusible space is an 
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29. The method of claim 19, wherein the binding domain of the reagent comprises 



biotin. 




30. The method pf claim 19, wherein the binding domain of the reagent comprises a 
polypeptide, a nucleic acid, a peptide nucleic acid, a naturally occurring or a synthetic 
organic molecule or aychelate. 



3 1 . The method of claim 30, wherein the polypeptide comprises a polyhistidine. 

32. The method of claim 19, wherein the cleavable chemical moiety comprises a 
disulfide group. 

33. The method of claim 19, wherein the cleavable chemical moiety comprises a 
periodate-cleavable glycol, a dithionite-cleavable diazobond, a hydroxylamine-cleavable 
ester or a base-labile sulfone. 

34. The method of claim 19, wherein the cell membrane impermeable reagent further 
comprises a fourth domain comprising a molecule that facilitates detection of the reagent. 

The method of claiil£o4, wherein the fourth domain molecule that facilitates 
detection comprises a fluorescent molecule, a colorimetric agent or a radionuclide. 

36. The method of claim 19, wherein administering the cell membrane impermeable 
reagent into the perfusible space of the intact organ or tissue or the intact animal comprises 
administration of a buffered, aqueous solution comprising the cell membrane impermeable 
reagent. 

37. The method of claim 19, wherein the molecule exposed on the luminal surface of 
the perfusible space and isolated by the cell membrane impermeable reagent is a polypeptide. 

38. The method of claim 19, wherein the molecule exposed on the luminal surface of 
the perfusible space and isolated by the cell membrane impermeable reagent is a lipid or a 
carbohydrate. 

39. The method of claim 19, wherein two separate cell membrane impermeable 
reagents are co-administered. 
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40. The method of claim 19, wherein the reagent-reacted molecule is isolated by 

(a) contacting a cell or a membrane isolate or a cell or a tissue homogenate or 
an extract derived from the reagent-reacted organ or animal with a ligand having affinity for 
the binding domain of the cell membrane impermeable reagent; and 
5 (b) removing a non-bound molecule from the ligand-bound molecules. 

41 . The method of claim 40, wherein the ligand is immobilized. 
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42. The method of claim 41, wherein the ligand is immobilized on a bead. 

43. The method of claim 40, wherein the binding domain ligand is an avidin or a 
strepavidin molecule. 

44. The method of claim 40, wherein the reagent-reacted molecule is further isolated 
fU 15 by removing substantially all of the non-bound molecule from the ligand-bound molecules. 

si 

^2 45 . The method of claim 40, wherein the non-bound molecule is removed by 

a washing. 

fcscf 

y 

^20 ^ ~P 46. The method of yiaim 40, wherein the reagent-reacted molecule is further isolated 
\y^by cleavage of the cleavabfe chemical moiety of the cell membrane impermeable reagent 
after removing a non-bomid molecule. 




The method of claim 46, wherein the conditions for cleaving the cleavable 
25 chemical moiety do not denamre th^r€acted and isolated organ- or tissue- specific molecule. 

f8. The method ol claim 46, wherein the conditions for cleaving the cleavable 
chemical moiety do not yflissoclate the binding domain from the ligand. 

30 ^ 49. The method of claim 46, wherein the reagent-reacted molecule is further isolated 

by elution from the binding domain and the ligand. 
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The method of abi»^f6, wherein the conditions for cleaving the chemical moiety 
comprise mild reducing, nda^flenaturing conditions. 

| 5 1 . A method of isolating an 6raan-specific or tissue-specific molecule that is 

exposed on a luminal surface of an arteriole, a capillary or a vein comprising the following 
steps: 

(a) providing a cel^nembrane impermeable reagent comprising three 

domains 

(i) ^first domain comprising an active moiety capable of 
covalently and non-spficifically binding to a molecule expressed on the luminal 
surface of a cell lining a perfusible space in situ or in vivo, 

(ii) k second domain comprising a biotin binding domain, and 

(iii) a third domain comprising a disulfide moiety situated between the 
first and seconcwiomains linking the first domain to the second domain; and 

(b) administering the cell membrane impermeable reagent into a lumen of an 
artery, a arteriole, a eapillary or a vein in an intact organ or an intact animal to react the cell 
membrane impermeable reagent with a molecule expressed on the luminal surface; and 
isolating the reagpt-reacted molecule by contacting with an immobilized avidin or 
strepavidin molecule and removing substantially all of the non-immobilized molecules. 



A kit comprising 

/ a cell memjprane impermeable reagent comprising three domains: (i) a first 

domain comprising an ac/ive moietvpapable of covalently and non-specifically binding to a 
molecule expressed on pe luipMal sjafface of a cell lining a perfusible space in situ or in vivo, 
(ii) a second domain comprijifeg a binding domain, and, (iii) a third domain comprising a 
disulfide moiety situajfed between the first and second domains linking the first domain to the 
second domain; and 

printed matter instructing use of the cell membrane impermeable reagent for 
administration intoja lumen of an intact organ or an intact animal to react the cell membrane 
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impermeable reagent with a molecule/expressed on the luminal surface to isolate the reagent- 
reacted molecule. 



The kitof claim 52, wherein the binding domain of the cell membrane 
impermeable^eagent is b^nApal the printed matter instructs isolation of the reagent-reacted 
molecule by contact witWpjMmmobilized avidin or strepavidin molecule and removing 
substantially all of thehon/mmobilized molecules. 



54/ TJhe kit of claim 52, wherein the printed matter instructs 
administration ifito a lujfnen of an artery, a arteriole, a capillary or a vein. 
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